Identification of antimicrobial compounds active against intracellular Staphylococcus aureus.
Small-colony variants (SCVs) of Staphylococcus aureus exhibit characteristics of bacteria that can penetrate mammalian cells and remain intracellular and innocuous for indefinite periods. These properties make SCVs a convenient tool that can be used to identify new antibacterial agents having activity against intracellular, quiescent bacteria. Agents active against SCVs could be useful in the treatment of chronic staphylococcal infections such as bovine mastitis. An hemB deletion mutant of S. aureus Newbould, a bovine mastitis isolate, having a stable, genetically defined SCV phenotype, was used in a screening program to identify compounds active against intracellular, gram-positive bacteria. Out of more than 260,000 compounds screened, nine compounds having the desired properties were identified. The range of MICs against gram-positive bacteria was < or = 0.12-32 microg ml-1. One of the compounds (no. 8) showed excellent activity against gram-positive (MICs < or = 0.12 microg ml-1) and gram-negative (MICs < or = 0.12-4 microg ml-1) bacteria. Each of the nine compounds demonstrated efficacy in a neutropenic mouse thigh infection model. Two compounds, including compound no. 8, reduced numbers of bacteria in a mouse mastitis model of infection. Application of a stepwise screening process has identified lead compounds that may be useful for treating persistent, intracellular infections.